Ammodaucus leucotrichus Cosson & Durieu common appellation is "Nessoufa, Moudrayga". It is an endemic plant from the family Apiaceae (Umbelliferae) frequently used by the Arab world for traditional medicine and as a food condiment. A. leucotrichus fruits have been phytochemically screened to evidence qualitative composition of secondary metabolites. Analyses assess the presence of flavonoids, tannins, saponins, coumarins, phenolic acids, alkaloids and cardiac glycosides. Antioxidant activity of different extracts is evaluated by using two methods: Ferric Reducing Antioxydant Power (FRAP) and DPPH (2, 2-diphenyl-1-picrylhydrazyl) free radical capture. Methanolic extract has a good ferric reducing capacity, superior to the capacity recorded through BHT. The capacity of trapping of free radical DPPH is interesting with an IC 50 = 2,256 µg/ ml, which is similar to BHA with an IC 50 = 2.167µg/ml. The extracts and fractions are also evaluated for their antimicrobial activity against eight bacterial strains and three human pathogenic fungi, exhibiting an interesting antimicrobial profile.
INTRODUCTION
The world has an endless quantity of plants used for multiple purposes. For certain plants, medicinal properties are more important than food, condiment or ornament use. Several studies assessed that therapeutic effects of certain plants are related to the presence of chemical substances such as essential oil, saponins, flavonoids and alkaloids. These metabolites are interesting because of their biological and pharmacological proprieties as well as their industrial production.
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For instance, The Algerian flora with its 3000 species belonging to several botanical families Including 15% endemic, remains very little explored on the phytochemical plan as on the pharmacological plan. The valorization of the medicinal plants of the national flora will be a great contribution to the pharmaceutical industry of Algeria and will have an economic impact certain 1 . Ammodaucus leucotrichus Coss. & Dur. is from Leucotrichus subsp. and Apiaceae family is referred to as 'Kamune es sufi or akâman' in most of the ArabicAfrican countries while in Algeria, it is commonly known as "Moudrayga" and known as "Cumin chevelu" in French [2] [3] . It is a small glabrous annual plant which Stems are locally raised, streaked and small branches shaped. Leaves are fleshy, finely divided forming flat narrow ridges. Umbels have 2 to 4 rays and involucres have very divided bracts, white flowers are positioned according to a composed umbel. Mericarps are 6-9 x 4-5 mm long with secondary ribs covered with 8 to 10 mm long silky hair. Hair is very dense and fuzzy, with a yellow reddish base and a white end 4 . The plant has a strong smell of anise. A. leucotrichus is an aromatic plant endemic of North Africa (Algeria, Morocco, Tunisia, Libya, Egypt, Mauritania and upper Niger valley) [3] [4] [5] . Its best implantation is in desert regions, often down a hill or a dune. In the Algerian traditional medicine, the fruits from A. leucotrichus are used either by the local population to the treatment of common cold, fever, vomiting, stomach ache and allergies particularly with children 6 . Previous phytochemical investigations on this plant are limited. Bernard et al., reported the isolation and characterization of four compounds: ammolactone-A (1), ammolactone-B (2), dihydroxy acid (3) and 3-hydroxyperil aldehyde (4) 2 . The purpose was to conduct a phytochemical and biological study concerning this plant well known in Southern Algeria for its medicinal virtues. This is why we planned to phytochemically screen different extracts and evaluate the antioxydant potential, antimicrobial.
MATERIALS AND METHODS

Plant material
The plant material consists of fruits from Ammodocus leucotrichus Coss. et al., Dur. harvested in the region of Bechar, (south of Algeria). The authentication was performed by Professor A. Marouf (Institute of Science and Technology, Department of Natural Sciences and Life, Center University Naama, Algeria). Dried fruits were pulverized through a crusher to get a fine powder. Powder was used to prepare different extracts.
Preparation of extracts
• Powdered dried fruits (each 5 g) were extracted with 50 ml each of dimethyl ether, methanol 80%, ethanol 70% and Aqueous individually, at ambient temperature, with agitation for 24-48 hours. Three extracts were obtained (EM1, EM2, EED and EE 70% ). The extracts were concentrated under pressure and the residues containing water were dried by lyophilisation.
• Twenty five grams of the extract ethanolic 70% were included in 200 ml of distilled water added with lead acetate [(CH 3 COO) 4 Pb] to remove chlorophyll and other low molecular weight compounds by precipitation. After filtration, the solution became red-brown. The filtrate was subjected to sequential extraction with dichloromethane, ethyl acetate and n-butanol. Thus, three obtained organics phases (DMC, AcOEt and BOH) were dried by sulfate anhydrous sodium, then filtered, concentrated and dried under reduced pressure.
• An essential oil was obtained through an 8 h hydro-distillation. The distilled plant material consists of A. leucotrichus dried fruits. The oil was dehydrated with anhydrous sodium sulfate and stored at 4 °C in the dark.
Chemical and Reagents
Dimethyl ether, CHCl 3 , CH 2 Cl 2 , 70% Ethanol, 80% methanol, n-butanol, ethyl acetate, (DMSO) dimethyl sulfoxide, Distilled water, (FRAP) Ferric Reducing Antioxidant Power, DPPH (2, 2-diphenyl-1-picrylhydrazyl), BHT, BHA, Quercetin, Ascorbic acid, Acetic acid, formic acid, lead acetate, NH 4 OH Potassium hydroxide, phosphate buffer, Potassium ferricyanide, trichloroacetic, SbCl 3 , Fehling solution, Folin-Ciocalteu solution, Dragendorff, Komarowski, Strasny, Neu, anisaldehyde and Zimmermann reagents, TLC plates 60F 254 silica, Potassium hydroxide, Ferric chloride, Muller Hinton medium (MHI), Sabouraud medium and Sulfate anhydrous sodium were obtained from Sigma-Aldrich Chemicals and other chemicals and reagents used were of analytical grade.
Preliminary Phytochemical Analysis
Screening was processed with chemical tests and/or chromatographic tests through 60F 254 silica TLC assays after disclosing compounds with specific reagents and after examining results through visible light and/or UV [7] [8] 
Antioxidant activity Reducing power method
Reducing power of methanol extract of A. leucotrichus fruits was measured according to Yen & Chen method 9 . Briefly, 1.0 ml of different concentration sample (0.25, 0.5, 0.75 and 1.0 mg/ ml) was mixed with 2.5 ml of a 0.2 M phosphate buffer (pH 6.6) and 2.5 ml of a 1% (w/v) solution of potassium ferricyanide. The mixture was incubated in a water bath at 50 °C for 20 min. afterwards, 2.5 ml of a 10% (w/v) trichloroacetic acid solution was added and the mixture was then centrifuged at 10000 rpm for 10 minute. A 2.5 ml aliquot of the upper layer was combined with 2.5 ml of distilled water and 0.5 ml of a 0.1% (w/v) solution of ferric chloride, and absorbance was measured at 700 nm. BHT (0.25, 0.5, 0.75 and 1 mg/ml concentrations) was used as a positive control.
DPPH method
DPPH method was used to assess anti-free radical activity of extracts different [10] [11] . A 6 10 -5 M solution of DPPH in methanol was prepared and 1950 µl of this solution was added to 50 µl of various concentrations (10, 100, 200, 400 and 500 µg/ml) of samples dissolved in methanol to be tested. BHA, ascorbic acid and quercetin, were used as standard. After 1h 30 min, of incubation in a dark room, absorbances were read at 517 nm. The scavenging inhibitory effect of DPPH was calculated according to the following formula: DPPH radical scavenging activity (%) = [(Absorbance of controlAbsorbance of sample)/Absorbance of control] × 100
The concentration of the test extracts providing 50% inhibition (IC 50 , expressed in ìg/ml) were calculated from the graph plotted with inhibition percentage against the extracts concentration. All determinations were performed in triplicate.
Antimicrobial activity
The The anti-microbial activity test, carried out on the various fractions and the extracts of the fruits of A. leucotrichus Coss. et al., Dur., was determined using the disk diffusion method [12] [13] . Bacteria species were cultivated for 24 h in Muller Hinton medium (MHI) at 37 °C and for 48 h at 25 °C in Sabouraud medium for fungi. The suspension of the tested microorganisms (approximately 10 6 CFU/ml) was spread on the solid media plates (20 µl). A sterile 6-mm-diameter Filter disk (Wattman paper N° 3) was impregnated with 10 μL of serial dilutions in dimethyl sulfoxide (DMSO) of the various fractions and the extracts (EM1, EM2, EE 70% , EED, DMC, and BOH), and was placed onto the solid media plates. The diameter of inhibition was measured after 24 or 48 h of incubation at 25 °C or 37 °C. Standard antibiotic CN (Céfalexine 10 μg) was used in order to control the sensitivity of the tested bacteria. The antimicrobial activity was assessed by measuring the zone of growth inhibition surrounding the disks.
RESULTS AND DISCUSSION
Knowledge of phytochemical composition of plants is important in discovery of therapeutic agents for treatment and prevention of various diseases. The present work focused essentially on the phytochemical, antioxidant and antibacterial studies from A. leucotricus Coss. et al., Dur. The specie has been screened for 12 chemical groups by reactions colored and results are represented in Table. 1. It is worth noting that the presence of Quinones, Anthracenes compounds, Sterols and triterpenes, Reducing compounds, Phenol acids and Cardiotonic glucoses has not been previously reported in the literature. The presence of such metabolites indicates importance of plant extracts, for examples, flavonoids are considered important due to their antioxidant and antimicrobial activities 14 .
The result of antioxidant activity by the ferric reducing was detected in all the extracts: weak in the aqueous extract, oils essential and strong in the extract methanolic of A. leucotrichus fruits. The reducing ability of a compound generally depends on the presence of reductants 15 which have been exhibiting antioxidative potential by breaking the free radical chain and donating a hydrogen atom 16 . The capacity of the methanolic extract to reduce Fe +3 ions into Fe +2 ions was determined (Fig. 1) , this antioxidant activity of methanolic extract weak compared to reference compound (BHT) in 0.25 mg/ml to 0.75 mg/ml concentrations, but starting from 1mg/ml concentration, antioxidant activity is much better (140%).
All the extracts (methanol, water and essential oil) showed a remarkable quantity of antioxidant activity, although the values were quite less than the references antioxidants (BHA, Ascorbic acid, Quercetin). Free radical scavenging activity of all the extracts and references antioxidants increased with the increase in concentration. The maximum percentage inhibition of DPPH free radical at 517 nm is exhibited by ascorbic acid about 93.56 to 99.00%; followed by methanol extract, Quercetin, BHA, essential oil and aqueous extract of A. leucotrichus as shown in Table. 2.
It is implied that plant extracts contain compounds such as phenols, flavonoids, etc., which can donate hydrogen to a free radical in order to remove odd electron indicating its usefulness in various radical related pathological condition; pattern of inhibition being similar at variable concentration due to the fact that it possesses high radical scavenging activity, that is, this concentration is sufficiently high to scavenge free radicals. Methanol extract of A. leucotrichus has shown the highest activity followed by essential oil and water extract. The antioxidant activity shown by methanol extract was much higher than that of oil essential which may be due to the presence of polar compounds like phenols, flavonoids, etc., that are soluble in methanol 17 . 
CONCLUSION
Results are directly related to quantitative and/or qualitative diversity of compounds' content in extracts. It is important to be aware that these results were obtained only in vitro. The interesting fact is that we can then directly study compounds' or extracts' antioxidant activity in vivo to correlate results recorded in both cases. Further studies on other different micro-organisms will help in the evaluation of the therapeutic potential of this plant.
These results of antimicrobial assays justified and supported partly the popular usage of the all parts, especially fruits as traditional remedies for some infections.
